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Pedepar:

1. Inceprauist IpucBSIYeHa pO3MUPEHHIO (PYHKIIOHATIbHUX MOXJIMBOCTEN 6apONOLOMETPUYHOTO METOY
BU3HAYEHHS 6iOMEXaHiYHUX IMapaMeTPiB CTOIU IIJISIXOM KOMOIHOBAaHOTO OlIiHIOBAaHHSI OTIOPHO-PECOPHUX
BJIACTMBOCTE! CTOIM Ta LUKJY KPOKY IJ1s1 i BUILLEHHS iH)OPMATUBHOCTI BUMIpIOBaHb. JI0CIipKEHHS CIIPSIMOBaHe
Ha MOKPALEHHS MOXJIMBOCTEN BUMIPIOBAaHb, 10 JO3BOJIATD OiJIbII I€TaJIbHO aHAJIi3yBaTH Ta 3PO3YMITH
GiomMexaHiyHi XapaKTepUCTHKY CTOMM JIOAUHMU. [IpobsiemMa paHHbBOI IiarHOCTHUKY yIIKOIKEHb Ta 3aXBOPIOBAHb CTOIN
€ JIy>)K€ aKTyaJIbHOIO B KOHTEKCTi BUGOPY METOIiB IPOPiNaKTUKY, JIIKyBaHHS, OPTE3yBaHHS Ta KOHTPOJIIO iX
e(EeKTUBHOCTI. 30KpeMa, IOPYLIEHHS (POPMYBaHHS CKJIEIiHb CTOIIM CTAHOBJISITh 3HAYHY YaCTUHY BCiei
opromnennyHoi nartosorii Ta gocsaraoTs 1o 81,5% cepen ycix gedopmarniit HUKHIX KiHIIBOK y gitei. IIpoBenennii

aHaJli3 HayKOBUX JIKepeJl [I0Kasye, 0 NOCiIKeHHs pOo3I0Jily HABaHTa>KEHHS T10 CTOIIi IPOTSIrOM IIOBHOTO LIUKJTY



KPOKY HEJIOCTATHbO NOCJIIKEHO. TpafuLiliHi METOIU NiarHOCTUKU HE O3BOJISIIOTh TOYHO BUSIBUTH PEAJIbHI
dyHKLiOHAIBbHI 3MiHM CTOIY, 10 BiAOYBaIOTHCS Mif, Yac 3MiHM AVMHAMIYHUX HaBaHTaXXEHb B [IPOIIECi IIepeKary, a
TaKOX He OLHIOIOTh iHOUBiAyasnbHi (PisionoriyHi 0cobIMBOCTI HUXKHIX KiHIiBOK, [0 0OMeXye ix edekTuBHicTb. He
BU3HAYEHUM JIOCi 3a/IMIIA€ThCsl 06'€KTUBHUI B3a€MO3B'SI30K OIIOPHOI Ta peCOPHOI PYHKIiH B CTATULi Ta AUHAMIL] i
iX KOMIIJIEKCHUI BILJIUB HA NapaMmeTpu Aedopmaltlii crorn. Tomy MeTOI0 AucepTaLiiHOl pO60TH € PO3INPEHHS
YHKIIOHATIBHUX MO>KJIMBOCTE 6apONOJOMETPUYHOIO METO/ly BU3HAYEHHS 6iOMexXaHIYHUX [TapaMeTpiB CTONU
IIJIIXOM KOMOIHOBaHOTO BUMIPIOBaHHS OIIOPHO-PECOPHUX BJIACTMBOCTEN CTOINM Ta CKJIAIOBUX LUKy KPOKY JIs1
nigBuIeHHs iHPOPMATUBHOCTI BUMIPIOBaHb. 3 METOIO MiABUIEHHS TOYHOCTI JOCIIJI)KEHHS 6i0MEeXaHiYHUX
IlapaMeTpiB CTONU HeOOXiHO BpaxyBaTy BILJIMB PeaibHUX AUHAMIYHUX HaBaHTaKEHb, SIKi BiIpi3HSIOTHCS Bif
CTaTUYHUX TUM, 110 [IPY BU3HAYEHHI HAIIPY’KEHb CJIiJl BpaxOByBaTH CWIM iHepLii. [[poanasizoBaHO CKIa[OBi
IIOBHOTO LIMKJIy KPOKY, IEPioY KOXKHOI (ha3u epeKaTy BU3HAUEH] y BiiICOTKOBOMY CIIiBBiJHOIIEHHI BiTHOCHO
3arajibHOTO Iepiojly ONOPU MEBHOI KiHIiBKU. 3allpONIOHOBAHO TPUHIUIIOBO HOBY 6i0MeXaHiYHy MOZEb, SIKa JOCUTD
nIobpe Bizyasizye YyTIUBICTb 0 ACUMETPUYHUX HABAaHTaXXEHb, SKi IPU3BOIASTH 10 HeedeKTHBHOIO BUKOPUCTaHHS
OIIOPHO-PECOPHUX BJIACTMBOCTEN CTONU. [JaHa MOIeJb [TOKa3ye, SKMM YAHOM B3a€EMOIIOB'SI3aHi MK COOO0I0 CTaTUYHi
Ta AVHAMI4Hi XapaKTepUCTHUKU ONTOPHO-PECOPHOI (yHKLIi cTONM. 3a JONIOMOr0X0 OTPMMAHOI MOJeJli MOKHA
KOMILJIEKCHO OLIiHWTY BIIJIMB Pi3HOBU/IB HaBaHTakeHb Ha QYHKIIOHAIbHUI CTaH CTOIH, 30Kpema, 6yJ10
BCTaHOBJIEHO, 1110 BeJIMunHa fedopMaliiil Ta HallpyKeHb BUKJIMKAHUX AUHAMIYHUIMU HaBaHTKEHHSIMU, 3aJ1€5KUTh
Bif] JKOPCTKOCTI Ta MMOB3J0BXKHIX pO3MipiB IIPYKHOI cuctemMu. Ha 0CHOBI 1iiei Mogeri mpoaHasnizoBaHO Ta BU3HAYEHO
KpuUTEPii OLiHKYM OIIOPHOI Ta peCcOpPHOi (PYHKIIii CTOIH, 3 BpaXyBaHHSIM CTaTUYHUX Ta AUHAMIYHUX HAaBAaHTA>KEHb.
Po3po6seH0 MeTOAMKY 6ioMeXaHiYHOTO aHasli3y CTOIH, SKa J103BoJIsIE ieHTU(iKyBaTH PyHKIiOHAIbHI IOPYLIIEHHS
CTONM. BUKOHAaHO CTaTUCTUYHY OOPOOKY €KCIIEPUMEHTAJIbHUX JAHUX, BCTAHOBJIEHO 3aKOH PO3IOJily Ta BUKOHAHO
nepeBipKy Ha HasIBHICTb HAJIMipHUX MIOXUOOK B IPYIAxX CIIOCTEPEKEHD, 3 3aCTOCYBAHHSIM KpUTEPito JikcoHa.
Po3paxoBaHi KpUTePii OIOPHOTrO HAaBAHTAXKEHHS CTOIM Ta BUKOHAHO SIKiCHUH aHAajli3 OTPUMAaHUX Pe3yJIbTaTiB.
CraTMCTUYHUI aHAajli3 pe3yJbTaTiB JOCIiIPKEHHS 32 JOIIOMOIOI0 METOY IUCIIEPCIHOrO aHali3y BKa3ye Ha Te, o
(paKTOp KpUTEPiiB ONIOPHOI CHJNM (CTATMYHA Ta AUHAMIUYHA CKJIa[I0Ba) MOKe OyTY BUKOPUCTAHUM SIK iHTETrpajbHUI
IiarHOCTUYHUI IOKA3HUK, SIKUI BIJINBAa€ HA BU3Ha4YeHHs Aedopmaniil cronu. OiHAK BasKIJIMBO BPaXOBYBATH, 110
el GpakTop He € eNMHMM BU3HAYaJIbHUM YMHHUKOM Jedopmalii cronu. BpaxoByoun po3pobsieHy y3arajJbHeHYy
6ioMexaHiuYHy MOJIEJIb, [IPOBEAEHO NOCIIiIKEHHS [IPYKHUX XapaKTepPUCTUK CTONU. BCTaHOBJIEHO, 10 CTaTUYHA Ta
IMHaMiYHa CKJIaJloBa MOJYJIsl IPY>KHOCTI MaIOTh NOAIOHMI 3aKOH PO3NO/IiNy B KOXKHIN PO3IJISIHYTIN IPyIi.
[IpoBeneHO KOpeALiHUI aHaJli3, PE3yJIbTaTH SIKOTO BKa3ylOTh Ha BUCOKHUI PiBEHb B3a€MO3JIEXKHOCTI CKIIaJJOBUX
MOJyJIsl IPY>KHOCTI B KOXKHIl focifpKyBaHil rpyni. Ha ocHOBI 11b0oro, po3po6sieHo 4iTKi MaTeMaTU4Hi Mojeli
BM3HAUEHHS OIIOPHO-PECOPHUX BIIACTUBOCTEN, SKi [10SICHIOIOTh HE BCTAHOBJICHUH paHillle B3a€MO3B'SI30K OIIOPHOI
Ta pecopHoi PYHKIIN CTONN, BpaXOBYIOUH IX CTATUYHI Ta JUHAMIYHI KOMIIOHEHTH, [1J11 KOXKHOI LOCiIpKyBaHO]
rpynu. BUKOHaHO PO3paxyHOK HEBU3HAYEHOCTI, 3riIHO MI’)KHApOJHMM IIPaBUJIaM OLIiHIOBAHHS PE3yJIbTaTiB
nocigKeHHs. TakoX, pPO3IJIsSIHyTO IIMTaHHSI KOHTPOJIIO €(PEKTY PO3BAaHTaKEHHS CTOIHU B IIPOLIECI OPTE3yBaHHSI.
BcraHOBIIEHO, M0 KOE(illieHT NEPEHABAHTAKEHHS BU3HAYAE CIIBBIIHOLIEHHS CUJI IIPY>KHOCTI Ta OIIOPY, SIKi
320€31e4yI0Th HeOOXiiHe 3HaUeHHsI PO3BaHTaKeHHS Ta BUSBJIEHO iHTEpBaJM 3HAaYeHb, IKMX BiH MOXe HabyBaTu B
3aJIEXKHOCTI Bifl TUIy IOpyLIeHHS (PYyHKLiN cTonu. I[IpoBeeHO eKcliepuMEeHTaslbHi JOCIiIPKEHHS! KOHTPOJIIO e(DEKTY
PO3BAHTAKEHHSI CTOIHU Ta OLiHEeHi rpadiku po3nofiny KoedilieHTa IepeHaBaHTa)KeHHS! B IPOLLECi OPTE€3yBaHHS.
BcTaHOBJIEHO, 1110 3HaYEHHS TaHOTO KoedillieHTa 10 OpTe3yBaHHS 3HaXOOUThCS B MeKaX PO3Pax0BaHUX iHTEPBaJIiB
BiAITIIOBiHO 110 TUIly nopyieHHs ¢yHkuil cronu (0,5..1 - mocka crona, 1,5..2,2 — TOPOKHUCTA) , ITiCs — IPSIMYE IO
iHTepBasy HopMaJbHUX 3Ha4yeHs (1..1,5).

2. The dissertation focuses on enhancing the baropodometric method's functional capabilities for determining
biomechanical parameters of the foot. This is achieved through a combined assessment of the support-resilient
properties of the foot and the gait cycle, aiming to improve measurement informativeness. The research addresses
the need for more detailed analysis and understanding of human foot biomechanics, particularly in the context of
early diagnosis of foot injuries and diseases. Foot deformations, especially in the formation of foot arches,
constitute a significant portion of orthopedic pathologies, reaching up to 81.5% among all lower limb deformities in



children. The current state of research indicates that the distribution of load on the foot throughout the complete
gait cycle remains inadequately explored. Traditional diagnostic methods fall short in precisely identifying real
functional changes during dynamic load changes and assessing individual physiological characteristics of the lower
limbs. The dissertation's objective is to expand the baropodometric method's capabilities through combined
measurements, considering both support-resilient properties of the foot and gait cycle components for increased
informativeness. To enhance accuracy, the study incorporates the influence of real dynamic loads, which differ
from static loads due to the inclusion of inertia forces. The research analyzes the components of the complete gait
cycle, determining the periods of each phase of rollover as a percentage of the total support period for a specific
limb. A novel biomechanical model is proposed to visualize the sensitivity to asymmetric loads, illustrating the
interdependence of static and dynamic characteristics of the support-resilient function of the foot. This model
allows for a comprehensive assessment of the influence of different loads on the foot's functional state. The study
establishes that the magnitude of deformations and stresses caused by dynamic loads depends on the stiffness and
longitudinal dimensions of the elastic system. Criteria for assessing support and resilient functions, considering
both static and dynamic loads, are developed. A methodology for biomechanical foot analysis is presented for
identifying functional foot disorders. Statistical processing of experimental data and a qualitative analysis of results
demonstrate that the support force criteria can serve as an integral diagnostic indicator affecting foot deformation
determination. Considering the developed biomechanical model, the study investigates the elastic characteristics
of the foot. It is found that the static and dynamic components of the modulus of elasticity have a similar
distribution law in each examined group. Mathematical models for determining support-resilient properties are
developed, explaining the previously unidentified relationship between the support and resilient functions of the
foot for each research group. Uncertainty calculations, following international rules for evaluating research
results, were performed. The study also addresses the issue of controlling the offloading effect on the foot during
orthotics. The overload coefficient, determining the ratio of resilient and support forces for necessary unloading
values, is analyzed. Experimental studies on foot offloading control during orthotics show that the coefficient's
values align with calculated intervals based on the type of foot function disorder, indicating its potential
applicability in clinical settings.
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